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Here are useful additions to your library 
of technical material. This department 
will regularly offer suggestions for new 
books you may wish to acquire. Any ref- 
erence books, whether or not here listed, 
photographic or otherwise, will be located 
for you and may be purchased through the 


NCRS Supply Department. 


FLASH! ULTRA HIGH SPEED PHOTOGRAPHY 
By H. Edgerton and J. Killian 


PHOTOGRAPHIC OPTICS 
By Arthur Cox 


PHOTOGRAPHIC OPTICS 
By Allen R. Greenleaf 


PRINCIPLES OF OPTICS 
By Hordy and Perrin 
CAMERA REPAIRMAN’S HANDBOOK 
KODAK REFERENCE HANDBOOKS 
MINIATURE AND PRECISION CAMERAS 
By S. J. Lipinsky 
DICTIONARY OF PHOTOGRAPHY 
By A. L. M. Sowerby 
PHOTO DICTIONARY 
Morgan & Morgan 
KODAK GRAPHIC ARTS HANDBOOK 
PHOTO-LAB INDEX 
Henry M. Lester and John S, Corroll 
FOCAL ENCYCLOPEDIA OF PHOTOGRAPHY 
THEORY OF THE PHOTOGRAPHIC PROCESS 
By C. E. K. Mees 


SOUND BASICS 
By Alexander Efron 


LIGHT BASICS 
By Alexonder Efron 


BASIC ELECTRONICS 
By Van Valkenburgh, Nooger, Neville, Inc. 
Svols. $2.25 each 
Hard bound edition 

HOW TO INSTALL AND SERVICE 
INTERCOMMUNICATIONS SYSTEMS 
By Jack Dorr 


HOW TO SERVICE TAPE RECORDERS 
By C. A, Tuthill 

ABC'S OF CAMERA REPAIR 
By S. L. Love 

BASIC ELECTRICITY 
By Van Valkenburgh, Nooger, Neville, inc. 
Svols. $2.25 each 
Hard bound edition 


PHOTOGRAPHIC LENS MANUAL 
By C. B. Neblette 


Cloth bound 


1.95 
3.50 
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A Point 
fo Pounder 


By SAMUEL L. LOVE >, Ailes 


What was to be done? The pictures that even- 
ing called for synchronized flash. The camera 
was brand new and there had been no time to pro- 
perly installaflash synchronizer. The only syn- 
chronizer available was anelectro-magnetic unit 
that was designed for an entirely different lens 
and shutter combination. Hastily mounted on 
the lensboard, a piece of fishing line was tied 
between the clapper of the electro-magnet trip- 
per and the shutter release lever. The length of 
the string was adjusted so that the shutter trip- 
ped just before the armature contacted its stop. 
The "installation" completed severaidozen pro- 
perly exposed, synchronized flash photographs 
were made that night. This happened to me! 
It was around 1937 and the skeptical dealer who 
watched me make the adjustment is still in bus- 
iness at the same old stand, but I won't mention 
his name. 

I can judge a one second exposure with a- 
mazing accuracy using the old "'zero-second-one" 
routine. A fifth of a second is about equal to a 
deliberate trip and release finger movement with 
the shutter set on "bulb". A tenth of a second 
can be similarly judged witha peculiar movement 
of the finger on a set andrelease type shutter by 
making a quick swipe at the release lever. 

Sure, I've set such shutter speeds literally 
thousands of times using only skill and experience 
to know when the job was "right." 

And what I didn't know hardly hurt me! 


There is no way of knowing how many millions 
of photographs are made - quite satisfactorily - 
with cameras, synchronizers or shutters ad- 
justed just this way. 


In many a bull session these days, I have, 
heard old camera repair pros tell how accurately 
they can set photo equipment without ever relying 
on a piece of "fancy" test equipment. Perhaps 
this is what I didn't and they don't realize: Ifa 
piece of equipment is in good condition and has 
had certain key adjustments made at the time of 
manufacture, it's quite possible to come out with 
reasonable accuracy after an adjustment by 


Cont. page 4 
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UNIMAT 


Unimat is a precision tool designed for 
technicians and engineers. It's readymade 
for Camera Craftsmen. No bigger than a 
typewriter, Unimat is a combination of 10 
tools in 1, operating on just one base. 
Widely acclaimed as the finest tool ever 
developed for machining small parts made 
of metal, wood or plastic, Unimat is a 
rugged, portable machine that will pro- 
vide a lifetime of satisfaction. 


Basic unit consists of the precision lathe 
and all components necessary to set up 
drill press, milling machine, tool and sur- 
face grinding machine, hand drill, grind- 
ing and polishing machine. Also includes 
notor, upright steel drill press post, uni- 
versal 3 jaw (reversible) self centering 
Cushman type lathe chuck, 3 jaw Jacobs 
type 1/4" capacity drill chuck, pivoting 
tool post, 2 deac centers. Face plate, 
lathe dog, grindstone arbor, Allen wrench, 
easy to follow instruction manual. Unimat 
basic unit comes handsomely packaged in 
sturdy wood storage chest. Complete basic 
unit, priced 
Items 1 through 5 are included inthe basic 
unit. items 6 through 9 are accessories. 
Write for illustrated literature and price 
list. 


Attachments and accessories that turn Urimat into a 
complete machine shop: 1. Lathe 2. Drill Press 
3. Tool and Surface Grinding Machine 4. Milling 
Machine 5. Polishing and Grinding Machine 6. Jig Saw 
7. Tareader 8. Circular Saw 9. Indexer and Divider 


$129.50 / 


NEW FEATURES..........-- 

@ Meosures to 6-1/4" Inside - Outside- 
Depth. 

@ Fine Comlock adjustment for easy set- 
ting at close limits 

@> New Flush - Type Verniers eliminate 
reading porallax. 

@® Reading Upper & Lower Scale - .001" 
@ Lower and Upper vernier Plates are ad- 
justable (upto .020") for easy recalibration 
and adjustment 


LOW PRICE or.----- SED 


Now available * 
for 
Camera Repairmen 


You will work better when you see better with this new 


Binocular Magnifier 


glasses 


May be worn with or without eye- 
Leaves both hands free to work. Fine tolerance and 


precision work can be done easier, faster and more accurate- 
by using this equipment. With the Magni-Focuser you see 
an object in third dimension greatly magnified - with dept 


and clarity. 


It reduces eye-strain and prevents squinting - 


thereby saving time, increasing accuracy and minimizing 
the chance of errors qnd accidests. The head-band is od- 


justable for your comfort. Normal vision may 
by slightly raising your head. 


Model No 2 magnifies 1-1/2 times at 20” 
3 1-3/4 14" 

7 2-3/4 8" 

iy 3-1/2 a 


be resumed 


Price $10.50 62 


10.50 £J 
12:50 #Z 


No 13 and 17 are the same as No 3 and 7 with an eoittanyh | 


fens attachment which gives magnification 
5-1/4 respectively, with the -ight eye only. 
Priced $15.00 each 


of 4-1/4 and 


é 
-o 
SOne streets of the City of Failure are paved with 

gers: ears of which are absolutely perfect. 
ie 


A ServiShops PRODUCT 
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Point to Ponder cont. from page 3 


guess. They and I can observe a shutter oper- 
ating at a 25th of a second (and if you can't, you 
could) and make a flat statement as to whether it 
is not "right" within 20%. With enough exper- 
ience, you might even detect the sound of a re- 
tard that had one tooth burred enough to give trou- 
ble in six months or so: But I challenge anyone 
to visually or aurally detect the difference be- 
tween a number 00 shutter and a number 2 shut- 
ter, each operating at 1/200 second. It's dif - 
ficult, to say the least, to see the 2 millesecond 
hesitation that shutter blade drag can cause at 
1/300 second. It would be a skilled repairman 
indeed, who could set a synchronizer for best 
compromise usingeither | or 2 bulbs at a setting 
of 1/400 second without a pretty good test tech- 
nique. Have you ever watched a set of shutter 
blades bounce open again after completing an ex- 
posure of 1/200 second? How much experience 
do you think you'd need to detect the difference 
in speed of a movie camera running loaded or 
empty? 


Twenty years ago, the latitude of black and 
white films and recommended exposures meant 
that few would be concerned with an error of 
100% or even 200%. 

Today, though the latitude of black and white 
films is even greater, modern ASA recommend- 
ations take into account the higher precision of 
modern shutters and photography in general. 
Color film exposed with an error of 30% can be 
rejected by today's critical users. There will 
undoubtedly be many photographers and even 
many camera repairmenwho will go onfor years, 
perhaps a lifetime, not recognizing the import- 
ance of precision in the equipment on which they 
work or that they use. I could go on for hours 
talking of the advantages to be gained by precise 
and confident testing. But the best argument is 
perhaps to take the opposite approach. There is 
a far better reason for not testing: 

Ignorance is bliss. 


SO 


SO Failures inspire pity, seldom admiration. 


People who cannot find time for recreation 
are obliged sooner or later tc find time for ill- 
ness. 

What is Defeat? Nothing but education; noth- 
ing but the first step to something better. 


Thoughts on the Business of Life. 


Reports 


FROM THE 
Mu CRAFTSMEN 


I've picked up a couple of repair jobs during 
the last month. I repaireda shutter for one of the 
Photo studios here in Auburn. 

The man must have been pleased with the 
work that I did for him as he recommended me to 
a man who damaged his enlarger through accident. 
So I have that to fix now. My Unimat Lathe came 
in real handy for this last job as I had to drill a 
steel bolt out of an aluminum casting. It was nec- 
essary to go right through the center of the bolt. 
Any miscalculation would have been disastrous. 

Russell S. Phillips 
Auburn, Washington 


Due to your excellent course, I have been 
for the past three months taking in repair work 
from the store where I work. I am only taking 
those repairs which Ican handle, which up to this 
point have been minor type repairs. Even doing 
this, I have averaged $100 a month, thanks to 
your instruction and the lessons I have completed 
so far. 

Patrick O'Malley 
Detroit, Michigan 


In the past six weeks, I have met with three 
different camera clubs and helda short discussion 
on the care of equipment and the need for proper 
knowledge of the item before trying to put the 
equipment into use. Needless to say that I now 
have a lot of new friends and possible future cus- 
tomers. Every discussion has brought me at least 
one repair job. I can attribute the greater part of 
this success with these discussions tothe Servi- 
Shops Motion Analyzer. 

Glen E. Gale 
Big Spring, Texas 


The Analyzer is working swell and as time 
goes onI find more uses for it. It has certainly 
paid for itself since I got it. 

E. H. Bessey, 
Delhi, Calif. 


Since looking over your Time Estimator I am 
using it for practically all jobs -- setting down 
starting and finish times on a pad on the bench. 
It averages better than my old pricing. 

Harold W. Phelps 
Little Rock, Arkansas 
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Led 
iN YOUR WORKSHOP: Tap-A-Line per- 
mits you to plug in soldering irons, test 
lomps, flex shaft, other equipment. Has 
them all ready and available for immediate 


use. 
IN YOUR STUDIO: Tap-A-Line is con- 
venient for portable lights, flood lights, 


spot lights. 


On Your Test Bench: 
Tap-A-Line will per- 
mit you to plug in all 
types of flash cords 
and have themat your 


finger tips. 
- oa 1 foot $2.00 
>, Dixon 
Cacti Miniaturized 
4 


You've seen handy screw- Tools 


holding drivers for the auto 

trode . . here's a miniature e 
thot's terrific in instrument ; 
and camera work. The jows 
adjust automatically to hold 
screw stroight and securely 
--no more stripped threods 
or lost screws. Ends awkward 
groping in hard to reach 
places. Set screw locks screw 
holder at any setting. Taper 
streamlining of screwholder 
section helps you get into 
tight places. 


Hexagon 
Aluminum 


Heads 


A companion miniaturized 
ool! The right tool for the 
job is essential in camera 
repair. This minicture Hand 
Drill eliminotes fumbling 
with tools too large and 
bulky for precision work. 
Accommodates drills or taps 
in sizes 50 to 80 on twist 
drill gouge. You'll find it 
indispensable in your well 


equipped shop $2-75 


A ServiShops PRODUCT 


5 


- 


3.9506 


CIRCUITRACER 


Al small dependable 
rugged lester 


An easy to use, inexpensive electric 
circuit tester especially adaptable for 
camera repair work. It is capable of 
locating and identifying dead or live 
circuits of any voltage, fast. 


@ Checks electric photo-flash circuits 
@ Analyzes breaks and high resistance joints 


@ Tests flash wiring for breaks or bad connections 


Put this handy unit into your carryout 
case or pocket for quick tests anywhere 
Tested and approved for camera repair 
by “National ServiShops" 


a ServiShops propoucr 
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Birth Daze 


We're walking around on tip-toe and enjoy- 
ing every minute because our happy household 
has a brand new baby in it, His name is Jeffrey 
Brian and he weighs 6 lbs, 1 ounce. 

Curt Matzke 
Madison, Wisconsin 


We have a new baby at our house, a girl 
named Teresa Ann, born May 5th. With two 
girls now, I just wonder are there any women 
camera repairmen? 

John L, Stites 
Pocatello, Idaho 


We have a new son at our house, born April 
12th, named Thomas Lane, 
Ed Tarbell 
Homestead A. F.B. Florida 


On August 18th I became a grandfather of a 
beautiful little granddaughter named Elizabeth 
Ann, She weighed in at 8 lb. 5 3/4 oz. 


Robert W. Miller 
Detroit, Michigan 


RODENSTOCK'S 4-1/2 MILLIONTH LENS! 


The 4,500,000th photographic lens produced 
by the G. Rodenstock Optical Works of Munich, 
West Germany, turned out to be a 127-mm £/4.7 
Rodenstock Ysarex fitted to a Prontor SVS shutter 
(Alfred Gauthier G.m.b.H.). The lens-shutter unit 
was subsequently mounted on a Polaroid-Land Path- 
finder Camera (Model 110A). The Rodenstock 
Ysarex lens and Prontor SVS shutter have been 
standard 60-second photography equipment since 
this latest model of the professional Pathfinder 
series was introduced in 1957. 


POINTS, POINTS, POINTS! 


Student Robert E,. Oelklaus of Palmdale, Cal- 
ifornia believes in accumulating credit points in 
a big way. Recently he received 65 points in one 
sum for enrolling a student entirely on his own 
initiative without any help from the school. --- 
A good way to get that extra piece of equipment 
you've been wanting, don't you think? 


| Lindstrom 
Be 2 PLIERS 


——~ 


ae, rat 


END CUTTING NIPPERS 


” a) $225 $225 $250 $280 


ROUND NOSE PLIERS 


=s $198 $285 $225 


age 


CHAIN NOSE PLIERS 


Sue 3¥4 
Bright finsh Cut jaws $185 $200 $215 
Bright finch Sm jaws 185 185 200 215 


SIDE CUTTING NIPPERS 


Suze 3 ‘ “ 5 


Bright harsh $225 $225 $250 $280 
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RENARD 
TWEEZERS 


Designed for working withsmall parts in 
tight places, Where you can'tuse your hands. 
Swiss made, long lasting, chrome plated. 


A-Soldering 
B-Clock---- 
C-Assembly------------- 

D-Work----+---~- ------ 30 


All Sizes Available 


Now packaged in convenient 7cc applicator guns, 
NCRS Supply hes two of the finest instrument 
lubricants available. Use All-Temp Lube for slid- 
ing levers and similar friction points. Use Moly 
Lube on motion picture camera springs. 

All-Temp Lube -60 
Moly Lube .70 


Fine instrument lubricants are now packaged by 
NCRS in 5cc disposable syringes. Keeping oil 
clean yet instantly available for pin-point appli- 
cation, these containers are perfectly suited to 
bench technicians. 

5ce Instrument Lubricant 


-55 


SHINO Polishing Cloths 
Two cloths - one with jewelers’ rouge, the other 
for final polishing. Comes in cardboard box. 

11-1/2" x 14" size. Each 


OL 


Non-corrosive, resistant to temperature change, 
this Porpoise Jaw oi! product stays at the point 
of lubrication. 

38 oz. bottle 75 
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TO NEW NCRS Ggae GRADUATES 


Conaratulations ———w» 
< 


Graduation time represents the culmination 
of studies completed overaperiod of from one to 
three years. In many cases this achievement 
was made under heavy pressures from regular job 


and family responsibilities. 


All of these NCRS 


graduates deserve the highest praise for the dil- 
igent attention and unflagging work that went into 


their course of training. 


Harold A, Stone 

W. T. Tate 

Harold M, O'Kano 
John P, Narus 
Maurice B,. Nice 
Frank Lemons 
James P. McGovern 
Herbert Thorpe 
Thomas L, Jones 
William C, McHenry 
Dota C. Brown 
William Bolton 
Chester C,. Crumrine 
Frank P, Rigney 
Harold W. Phelps 
Jimmie L. Luth 
George C. Wulff 
Peter M. Komaroff 
William R. Martin 
William Burnham 
Quentin R. Porter 
Norman E., Webb 
Alan G. Eichorn 
Joseph S. Hayden 
John McClay 
Wendell Brock 
Robert L. Miles 
James V. Portuese 


California 
New Mexico 
California 
Massachusetts 
Montana 
North Carolina 
Washington 
Indiana 
Florida 
Maryland 
California 
Florida 
Indiana 
Massachusetts 
Arkansas 
California 
California 
California 
New Mexico 
Indiana 
Virginia 
Kansas 

Iowa 

New York 
Colorado 
California 
California 
Massachusetts 


“We can fix it for you, Mac, 
take some time to get parts.” 


Reprinted from 
Industrial Photography 


——» 


study shots 


HERE 1S WHERE NCRS STUDENTS LEARN 


These are pictures of students in the shops 
they have set up for their training in camera 
repair. 


James P, McGovern 
Tacoma, Washington 


Dick Wilson 
Knob Noster, Missouri 


aD i Oe 


A.D. MacLachlan 
Cleveland, Ohio 


Norbert Napiantek 
Alameda, California 


j 


hae 


> -°3-§ 


B.D. Henricks 
Monroe, Lovisiona 


eae A. Gift 
Nougatuc 


Pau! Tenney 
Cuyohoge Falls, Ohio er, Connecticut k, Connecticut 
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SPT NEWS 


Seventy-two charter members of 
the Society of Photo- Technologists 
have just completed their first na- 
tionalelectionto select officers of the 
organization. At the time of the e- 
lection, there were over 40 additional 
applicants being processed by the Ad- 
missions Committee. These applic- 
ants will be notified of their admis- 
sionor rejection withinthe next month 
or so. 


The first officers elected for atwo 
year term, are: President, Samuel 
L. Love of National Camera Repair 
School, Englewood, Colorado. He has 
long been an advocate of using train- 
ing and cooperation to raise the sta- 
tus of photo-technologists in the pho- 
tographic and engineering world. 


Vice President, HaroldN Adams, 
formerly Manager of the Glouchester 
Camera and Photo in Glouchester, 
Mass. He is now operating the Adams 
National Camera ServiShops at 33 
Pigeon Hill Street, Rockport, Mass 
Mr. Adams‘ work in camera repair 
has grown from his background as a 
photo dealer. 


Editorial Vice President, Frank 
Mitchell, is Manager of Camera Ser- 
vice Center at 204 Lisbon Street in 
Lewiston, Maine, His interest, train- 
ing and experience in photo-techno- 
logy extends over a 20 year period, 
with his work in photography dating 
back even further. Mr. Mitchell's 
broad interests have taken him to all 
parts of the country in his quest for 
technical skill. 


Secretary-Treasurer, Mrs. Earla 
E. Bisson, owner of Bisson's Camera 


Cont. page 20 
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PRINTED WIRING 
and REPAIR 


This is a second in a series of three articles 
which will appear in the Camera Craftsman about 
the repair of printed circuits as developed by 
DuMont - a pioneer in the field. 

In the first issue we coveredthe history of the 
development of printed wiring. This issue will 
continue with a discussion of repair problems that 
arose with the printed circuits system and the 
manufacturers' concern with field maintenance, 
The final article willcontinue with the perfected 
procedure for repairing printed wiring. 

These articles are the result of extensive re- 
search andexperimentation inthe field of printed 
wiring manufacture and repair by DuMont. 


NEW PROBLEMS 


Boards returned and examined showed ev- 
idence of microscopic cracks in the solder fillets 
between the eyelet and the board. These were 
similar to cracks previously noted onthe pin type 
boards. This necessitated development of new 
techniques inexamination -- since it was appar- 
ent that our previous methods led to false con- 
clusions, These techniques demonstrated clearly 
that the solder fillet around the rolled head of the 
eyelet did not extend beneath the head and that 
there was avoid in this area leaving only a rela- 
tively thin walled fillet, as shown in Figure 2 (p. 
12). Careful examination of the surfaces under 
the eyelet head showedevidence of entrapped ox- 
ides which prevented solder flow and fusion inthis 
area, The thickness of solder fillet was not strong 
enough to withstand the stresses produced by dif- 
ferential expansion of eyelet and board--resulting 
from differing thermal coefficients of expansion 
between the brass of the eyelet and the solder, 
and the phenolic base material of the board. 

We were able todemonstrate, by extended ther- 
mal cycling of boards produced by this method, 
that amultiplicity of defective joints could appear 
in as few as 25 temperature cycles between 0 and 
85°C. This performance could be improved by 
extreme care in the production cycle, including, 

Cont. page ll 
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Printed Wiring Cont. from page 10 
once again, very careful control of surface con- 
4 ditions onthe board, eyelet and component leads, 
It could be considerably worsened by lack of con- 
trol and deterioration of these surfaces, but it These crystal-clear boxes, 
could not be made fully reliable with any prac- 8-1/4" x 4-1/4" x 1-1/4" 
tical production method, are molded of clear poly- 


Normal hand soldering or resoldering pro- 3 14 gare na light hard ~— 
duces exactly the same type of joint. The better \ tic which retains its poli 


the solder flow appears, the weaker the joint will \ woll. Very handy Ser heroes 


- of nuts, boltsand even fish- 
be. ‘This explained the number of repeat repairs ing tackle. 
required on instruments found defective and "fix- 
ed" in the field, 
FURTHER INVESTIGATIONS INTO 
A NEW PROCESS 
Since the faults in the connections were pre- 
dominately in thesolder joints at the rolled head 
of the eyelet on the dipped side of the board, in- 
vestigations were conducted with a view to im- 
proving the quality of the joint at this surface. 
The final outcome was the use cf the funnel eye- 
let in Figure 3. With the funnel on the dipped 
side of the board, it was possible to build an ex- 
ceptionally large fillet of solder as shown in the 
illustration, The voidexisting under the head of 75¢ each 
the rolled flange eyelet could no longer occur 
since surfaces were completely opento good flux- 
Cont, page 12 


_ | MASTER MECHANIC - 
STAR SALESMAN 
SKILLED AIDE 


Here's the triple-threat test instrument that will be equally 
at home in your shop,store orlab. This investment is planned 
to earn you profits. Use the prestige-building 


ServiShops Motion Analyzer 


for fast, high-precision tests on all photo equipment. You'll 

find it easy to operate, easier to understand and-easiest to ‘ 

demonstrate! Write today for 
free information. 


NATIONAL CAMERA REPAIR SCHOOL 


Drawer CC Englewood, Colorado 


Li B. 


Please designate 
type desired. 


ll 
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Printed Wiring Cont, from page ll 
ing action, Solder completelyfilled the space at 
the junction of the conductor pad and the eyelet 
flange to produce the heavy fillet section shown, 
This solid ring of solder between the eyelet and 
conductor was more than adequate to resist the 
stresses of expansion and contraction, Normal 
production controls had always given good con- 
nections on the other side of the board where the 
split eyelet roll allows solder to flow under and 
around the roll, (Trouble at this point could al- 
ways be traced to low time cycles or inadequate 
pot temperature during dipping, or to improper 
soldercomposition, These items are not difficult 
to control. ) 

Samples produced with funnel eyelets were 
subjected toa long program of cycling both in hot 
and cold solutions and in temperature controlled 
chambers. Immersioncycling was conducted to 
the point where the base material of the board 
had beenso mistreated that its rigidity was com- 
pletely destroyed, and cracks began to develop 
in the printed wiring conductors as a result of 
board flexing. After tests extending out to over 
400 immersion cycles without failures in the 
printed wiring joints, it was evident that a major 
order of improvement had been obtained. 


PW REPAIRS INVESTIGATED 


With this background of information we re- 
turned to the problem of finding a satisfactory 
method of performing field repairs onequipments 
already out. The solder bond betweenthe rolled 
head of the eyelet and the board was investigated 
to see whether there was any way of obtaining sat- 
isfactory flow under the eyelet head. When this 
proved impractical, we investigated the possibil- 
ity of building up the size of the fillet in orderto 
obtain strength by increasing the thickness of the 
solder deposited. It was found that careful con- 
trol of soldering temperatures and techniques 
could achieve this result and it is this method 
which will be described inthe next section. This 
system of repair has provenreliable, when pro- 
perlyexecuted, by cycling tests similar to those 
described above conducted on repaired boards 
which were known to be defective before repair- 
ing. 


RESOLDERING TECHNIQUE 


General 
Cracked solder joints between the circuit con- 
ductors and eyelets usually do not occur in iso- 
lated cases ona P.W. chassis, If the condition 
exists at all it can be expected to deveiop pro- 


Cont. page 18 
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NcRs PICNIC 


The annual event of NCRS city dwellers re- 
verting to nature was held recently. Box score: 
one sprained ankle (volleyball), several bruised 
and battered muscles (baseball), one broken bad- 
minton racket, a lost baseball, and a lot of just 
plain eatin’ and "“unlaxing". Summary: Beauti- 
ful day, good food, soft grass, aaahhh! 


Tae 


Se 
a oa 
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KENNEDY // adec/ 


Positive spring stop prevents 
eccidentally pulling drower 
all the way out of cabinet. 
Spring cotch con be released 
for quick removal of drawer. 
The Kennedy line offers outstanding economy ond valve 
bui lt--reinforced 
y inside walls, which ensure rigidity and also support the 


rowers. The Model 520 has seven drowers sized to fit a 


hen fine tools ore to be stored solid 


wide voriety of small tools. Compound drower slides ore 
equipped with positive stops which prevent spilling. Pot- 
ented spring catches moke it easy to remove drowers. Al! 
drawers ore completely feit lined ond con be drown out 
their full length for a cleor view. Slides work easily and 
smoothly without sogging even when heovily loaded. Ad- 
justable portitions in eoch drower except the bottom one 

Front pone! slides undernecth drawers when box is in 
use -- friction catch holds it there. Fits outside, holding 
drawers closed for carrying (locks with lid lock). Bright 
zinc piloted fittings moke attractive combination with brown 
ripple baked enamel finish Dimensions: 20 x 8-1/2 x 
Weight 27-3/4 Ibs 


Till in Top 20 x 8-3/8 x 3-3/4 
Four Drawers 8-5/8 x 7-1/2 x 1 
One Drower 8-5/8 x 7-1/2 x2 
One Drawer 18-1/4 x 7-1/2 x 1-1/2 
Bottom Drower 18-1/4 x 7-1/2 x 2-1/2 
MODEL 520 $31.95 


The #620 chest has the some rugged construction ond 
time-saving convenience fectures os the 4520 described 
above. Equipped with three drowers -- top one has four 
adjustable portitions. Dimensions: 20 x 8-1/2 x 13" 
Weight 26 lbs 


MODEL 620 

$25.95 

Till im Top 20 x 8-3/8 x 3-1/4 
Top Drawer 18-1/4x 7-1/2 x 1-3/8 
Viddle Drawer 18-1/4 x 7-1/2 x 2-3/8 
Bottom Drawer 18-1/4 x 7-1/2 x 3-1/4 
S PRODUCT 
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BOOK REVIEW 


In each issue of the CameraCraftsman, we'll 
try to review aclassic or new text that is of value 
to camera repairmen. If you have some partic- 
ular book which you'd like to see here, please 
ask for it. 

Miniature and Precision Cameras, by J. 
Lipinski considers cameras from an engineering 
point of view and, attempts to correlate the tech- 
nical aspects of the modern precision and mini- 
ature cameras and provides hitherto missing 
material on shutter and camera design. 

The book starts out with a general discussion 
about the precision miniature and its present 
place in the photographic world. Then a con- 
siderable chapter is devoted to its technical re- 
quirements. This is followed by a discussion on 
lenses for precision cameras and construction 
of cameras. He goes on to describe represen- 
tative types of each class of precision camera 
and then goes into accessories and maintenance. 

Thus the complete treatment presents a bal- 
anced whole. The book is filled with 344 pic- 
tures and drawings which are a greataid in help 
ing to understand the material. In addition to 
this, there are three appendixes covering lens 
resolution, common optical glasses, and hyper- 
focal distance formulae. 

Hard cover, 300 pages, $7.95. 

All books reviewed are available from the 
National Camera ServiShops Supply, Box 174CC, 
Englewood, Colorado. 


NEW NHSC OFFICERS 


Franklin Bacon of Richmond, Virginia has 
been appointed assistant director of National 
Home Study Council. He will assist the Director, 
Robert Allen, in coordinating the examining pro- 
cedures of the program of the Accrediting Com- 
mission, 

After receiving a masters degree in adult ed- 
ucation at the University of Chicago and serving 
four years inthe Air Force, Mr. Bacon was in 
charge of extension teaching for the University 
of Virginia Extension Division for 12 years. 

He has been an active proponent of adult ed- 
ucation for many years and has held positions too 
numerous to mention here in his work of foster- 
ing adult education, 

Samuel L. Love, President of National Camera 
Repair School, has been chosen chairman of the 
National Home Study Council meeting in Boulder, 
Colorado next year, Mr. Love is already hard 
at work making plans to insure that the conven- 
tion will be the best ever. 


s 


s 


ServiShops 


By Clair Schmitt 


In this column each issue, we'lltry to answer 
any and all questions you send in. If we can't 
answer it, we'll print it and hope somebody will 
help us with it. So fire away! Names will be 
printed but will be withheld onrequest. Address 
your questions to This ServiShops Business, c/o 
The Camera Craftsman, Box 174; Englewood, 
Colorado. 


| have a 4 x 4 Rollei that does not meter the film pro- 
perly. The film winds alright but sometimes it winds past 
a number. On one occassion the customer wound a com- 
plete roll of film through without stopping. 


Morris P. Woolmart 


Check the action of the metering lever. This 
is the lever that extends from the clutch gear to 
the counter dial and has the dog riveted on top that 
engages the ratchet on the wind knob. The lower 
(counter dial) end of this leverhas the stud which 
drops into the cut out portions of the counter dial 
cam. Sometimes dirt can accumulate around the 
pivot of this lever and prevent it from engaging pro- 
perly. If it is clean, try reversing the position of 
the tension spring that moves the lever. This 
spring has a long (sometimes off-set) end that 
hooks around a stud on the metering lever, under 
the counter dial, near the pivot. This end should 
be hooked aroundthe stud so the spring is pulling 
on the side of the stud toward the counter dial. 
This will eliminate possible interference with other 
parts. The spring can easily be disengaged at the 
coil end, from the stud on the mechanism plate, 
and the hooked end lifted from the stud on the 
metering lever without removing other parts. Re- 
assemble the windknob with the side cover off so 
the action of the mechanism can be observed while 
winding film. If the spring does not have enough 
tension to engage the lever at eachnumber on the 
dial it should be replaced, or one or twocoils can 
safely be removed to provide additional tension. 


How is the shutter removed from the Retina Il A 
camera? Do I need a special wrench? 


Pete Sagolia 


Cont. page 20 


THE CAMERA CRAFTSMAN SEPT-OCT 1960 


@ HELP WANTED © 


A card to NCRS Placement Service 
will bring more details about these 
opportunities, Include code number 
listed for opening that interests you 


01010 Photo corporation in New York urgently 
needs two repairmen for well equipped shop. 
Top wages. 


088 San Francisco, California camera shop 
wants good repairman for shop. 


0625 Repairman needed to take charge of cam- 
era service department in Sarasota, Florida. 
A working knowledge of electronics is helpful 
for sound projector and tape recorder repair. 


0613 Hollywood, California Corporation needs 
electronic flash repairman with camera know- 
ledge. Position also has potential of a technical 
representative. 


O71L Photographic corporation in Kenosha, 
Wisconsin wants young man to do general cam- 
era work - will train. 


0920 Cleveland, Ohio corporation wants repair- 
man capable of handling repair department as 
own business. 


0616 New York corporation wants two good re- 
pairmen. Work is exclusively on motion picture 
equipment - 16 mm and 35 mm projectors, cam- 
eras, and recorders, Can also use a good audio 
repairman with electronic background. Very 
good pay, excellent opportunity for advance- 
ment with a rapidly growing firm. 


01018 Camera siore in Melbourne, Australia 
needs all round experienced camera mechanic. 
Top Wages for the right man, 


066 Camera repairman needed in Portland, 
Oregon shop. 


0728 Camera Company in Tucson, Arizona is 
looking for a good repairman to take full charge 
who is familiar with alltypes of photo equipment. 


01014 Electronic and mechanical repairman on 
tape recorders and 16 mm sound projectors need 
in Jacksonville, Florida camera store. Per- 
manent job with good future for fully experienced 
man, 


Dealers --- Repairshops --- Service 
Departments 

When you need repairmen, send de- 

tails to NCRS Placement Service. 

Your needs will be listed here. Ap- 

plications of interested repairmen 

will be sent for your consideration, 
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© MASTER CAMERA CRAFTSMEN 
manaauaarens - Engie=ood Colorado 


This colorful sign will tell your customers that you want their 
camera repair work. The sign is done in eyecatching yellow, 
blue and black on white background. The size is 11" * 14". 

A sign for every purpose. Standard heavy board, standard 
heavy board with easel, and paper that can be taped to any 


} 

| window . 

Price each in quontity 1-4 5-9 10 up 
Paper -90 -70 -50 

Board 1.00 -80 55 | 
Board with easel 1.10 -90 65 | 


your free sign if you order more than one. 


Now you can keep all of your 
texts neatly in order. Each text is 
held securely and the binder may 
be opened to any puge in any text, 
yet each is instantly removable! 
Seven inches wide, your binder 
holds forty texts ready for immedi- 
ate reference. This is a fine way 
to preserve your Camera Craftsman- 
ship lesson books. 

Price only $7.75 


A Servishops PRODUCT 


May be assorted for quantity price. One sign is FREE, 25¢ 
in cashor stomps for handling and postage. No hondlingcharge } 
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Well, atlast itfinally happened! You're fin- 
ally getting rid of me. Aren't you glad? I hope 
not. Yep, this will be the last time I'll be writ- 
ing this mixed up column because pretty soon 
I'll be saying a sad farewell tothe good times at 
NCRS. My father has starteda business and he 
asked me to come help him and you know how it 
is... blood's thicker than typewriter ribbons! 
I'm really excited about the whole thing but I'm 
goingto miss all those letters (even though I did 
holler sometimes about you making me work too 
hard). So, I guess this columnshould be called 
"goodby now" instead of "Hi There". 

So, before I start getting all blubbery, I guess 
I better do something more pleasant, And that 
pleasant little job is to introduce to you your 
new student service adviser. Here she is. Her 
name is Jan VanderBeek. She comes originally 
from Minnesota where she was born and raised 
onafarm, After she graduated fromhigh school, 
she spent 2 years in college in Minneapolis. 
Then she decided she wantedto see the world so 
she joined the WAF's. While she was in the 
WAF's, she was stationed in Texas, Michigan, 
and finally wound up at Lowry Field in Colorado, 
And guess what shewas doing...she was assign- 
edtothe Air Force Camera Repair School teach- 
ing the use of power and hand tools. So from 
now on, if your instructor's answers don't suit 
you, you can "take your business elsewhere", 
Really, I'm just kidding. We wouldn't want you 
to hurt their feelings by having a WAF show them 
up would we? Not much we wouldn't! 

You be sure to write her lots of letters so 
that she can keep busy. We wouldn't want her 
to have all the spare time on her hands that I 
used to have, would we? Ha! Yep, this is the 
last time I'll be seeing you solI guess I better 
end this before I change my mind and decide to 
stay. Its been great fun writing to everybody 
and answering all those letters and meeting all 
you students when you came to visit (I never 
saw such a bunch ofcoffee drinkers in my life). 
I'm going to miss it all. 

So Long 
Delphine 


pr bal. 
Our Siudeivc ; Speak | 


As I write 
this I am in completion of the lesson on Multiple 


Just a word more on my studies. 


Speed Shutters. My first contact with the mech- 
anisms inthe shutter. I find the lessons to be 
well written and easy to follow. All in all I am 
having a ball and enjoy my studies more than I 
can say. I look to a successful future and a long 
and friendly association with NCRS. 

Chester Preski 

Pittsburgh, Pennsylvania 


I would like to take this time to thank you for 
the help you have given me in my course so far, 
You have been more than just an instructor and 
for this I am grateful. I sincerely hope our as- 
sociation will be as pleasant in the future as it 
has been up to now, 

Joseph Fritsch 
Roselle Park, New Jersey 


Just love this course and can hardly wait to 
start working on cameras, Thanks for every- 
thing. 

Miss Ethelwyn Platter 
Amarillo, Texas 


Just a liftle note to let you know how much I've 
enjoyed the course so far (just finished lesson 
#6). Ifind it most interesting and much easier 
to understand than other courses I have taken, 
Also the staff of NCRS makes one feel like "one 
of the family" which helps a lot when the going 
gets a little tough. So I have no complaints. 


Eugene H. Hovey 
Nova Scotia, Canada 


This is my last exam, I want to take advan- 
tage of it to thank you very sincerely for the won- 
derful support you gave me along this course, all 
the lesson texts were so interesting that I am go- 
ing to keep on reading them over and over again, 

Louis Pins onnault 
Quebec, Canada 


—SD f ee 
Ends fuse when heated Mo. 11-174. 32 ~ diam. —Per Ft. $0.15 Goo d 
to form endless belt. Mo. 11-175. 4” diam—PerFt. .15 


[Ma] PLASTIC FUSIBLE BELTING 


Mo. 11-176. A, ~diam—PerFt. 15 


RUST REMOVER 


4 oz. bottle ........ $1.70 


H-R Rust Remover is non-acid, absolutely harm- 
less to the polished finish of fine parts. You may 
leave parts in this rust remover overnight. 
re dip parts directly into the wide mouth 4 oz. 


ttle. 


Cia 


You 


Width ue 
3%" 1” .00 
rs 1%" 750 
5° 1%" 9.00 
& 1%" 10.50 


WARD PENKNIFE PIECES 
(Approx. so thickness of _ stones) 138 


SERVISHOPS. HEADQUARTERS 
ARE YOUR SPECIALISTS 


ServiShops Headquarters advertising is beginning to 

ar in National magazines.Relyon your Headquarter 

to back up your own work. For example, elec- 
tronic specialists and complete facilities here can take 


care of 


your 

flash and other specialized photogr 
Send _ repai 

Box 174ER, Englewood, Colorado 
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repairs on sound equipment, electronic 
ic machinery. 
ps Headquarters, 


17 


rs direct to Servi 


Nat Line 
3) ta 


WRENCHES 


~~ 
c) 


1751-127 $5.50 ea. 


THESE WRENCHES are very 
effective tools for removing Lens 
and Retaining Rings that donot have 
built in Spanner Slots. You will not 


mar fine finishes or damage deli- 
cate lens mounts when you have a 
set of these wrencltes in your kit. 
Available for any size diameter job. 
SIZES IN STOCK to fit: 

EASTMAN KODAK LENS CELLS 
POLAROID LENS CELLS 
LEICA View afid Rangefinder caps 
OTHER sizes available on request 
PLEASE state size or purpose re- 
quired when ordering. - 

Popular sizes: 7/16, 1/2, 21/32, 
3/4, 1-1/8, 1-1/4, 1-1/2, 1-3/4 


, 


A ServiShops PRODUCT 


National Camera Repair School 
Englewood, Colo., U.S.A. 


18 THE CAMERA CRAFTSMAN SEPT-OCT 1960 


Printed Wiring Cont. from page 12 
gressively, so that all eyelets onsuch a chassis 
must be resoldered. 

Solder cracks are easily visible under 10X 
magnification as a jagged dark line onthe solder 
fillet surrounding the eyelet head (See Figure 2.). 
The cracks may extend partially or completely 
around the joint, and are mainly confined to the 
dip side, 

Resoldered eyelets may be easily recognized 
by their similarityto Figure 4, as opposed to the 
characteristics of Figure 2, Solder build-up on 
the eyelet should be a round dome shape which 
completely covers the outline of the eyelet and 
flows completely over the eyelet pad area, The 
newly added solder should not be sitting on the 
eyelet like a hat, but complefely fused with the 
»riginal solder and flowed down onto the pad all 
The rim of the rolled flange 
must no longer be discernable at any point as in 
Figure 4, 

The solder build-up as shown will provide 
enough mass of metal toresist the expansion and 


around the eyelet. 


contraction stresses set up during the warm-up 
and cooling periods betweenthe eyelets and eye- 
let pads. Where component lead-ends, wires or 
pins projectthroughthe eyelet, the ideal smooth, 
round surface ofthe added solder will not be ob- 
tained. 

Resoldering is restrictedtothose P, W. chas- 
sis having the rolled flange eyelet construction 
which have not already been factory resoldered 
(See Figure 4.) and have cracked solder joints 
(See Figure 2.) as seen by visual inspection, or 
have open or intermittent connections as found by 
electrical test, Resoldering is also required on 
factory res oldered chassis where joints have been 
missed, causing open or intermittent connections, 

Res oldering is done on the dip side of Chassis 
at all those joints betweeneyelets and P, W. con- 
ductors, and between eyelets and tube socket 
tabs. Resoldering is required on the component 
side only where excess heat has caused solder to 
flow through the eyelet while working on the dip 
side, or when electrical test shows evidence of 
open or intermittent connections. 

(Cont'd, next issue) 


IN MEMORIUM 

Andy Lester, Midwestern District Manager 
for Graflex, Inc., died August 3rd. He was 40 
years old, 

Dealers and repairmen in the Midwest will 
long remember Andy for his contagious enthusi- 
asm for photography. 

He is survived by his widow, Mrs. Dorothy 
Lester, three sons and three daughters, 


(a $3.95 value) 


KITS NOW 
AVAILABLE: 
* When TransRak is not ordered, 


these kits include a P 201 
Plastic tray for storing. 


Aviavt & 


You’ve asked for them and here they are! 


*RIVET ASSORTMENT $7.50 


*WIND ASSEMBLY ASSORTMENTS 
For Box Camera $6.95 


For Popular Priced Folding Camera $6.95 
*SYNCH INSTALLATION KITS 
External (Connectors, Insulators, etc.) $9.75 
internal (Replacement Parts, 
contact material, etc.) $15.50 
*SHUTTER BLADE ASSORTMENT. $6.95 
FLASHCORD po terol (6 conds)—_-... 90 ; 
ASSERTED A ~* 4 
SPRING WIREKIT S,2e> TTsy .995 ‘pal GIs 
sail; a -018, 
00S Pago cha 
- Of sizes — $1.00 < 
METRIC SCREW ASSORTMENT 
(400 pieces) $7.50 
MiRROR ASSORTMENT (6) 3 $5.95 


1 
Ma PRICE! YOUR TRANS-RAK, SHOWN ABOVE, 


COSTS YOU ONLY $1.00 WITH ANY Servishops 
KIT ORDER TOTALING $20.00 OR MORE. 
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SYNCHRO CONTACTS Pc 300 


| Price 
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REPAIR PLUGS 
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REPAIR LEADS 
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A ServiShops PRODUCT 


National Camera Repair School 
Englewood, Colo., U.S.A. 
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SPT News Cont. from page 10 
Shop at 214 MainSt, Skowhegan, Maine is a rel- 
ative newcomer tothe camera repair field. Even 
so, she has made excellent progress in com- 
bining the technical and sales aspects of photo- 
graphy in the last four years. 

S. P. T. is a non-profit society fostering the 
advancement of the technical aspects of photo- 
graphy and camera repair, It is not a trade or- 
ganization. Rather, it is a professional society 
open to allindividuals whose interest and voca- 
tions extend beyond the men making photographs 
--- to the mechanical, electrical and physical 
design and maintenance of photographic equip- 
me nt. 

Special information of interestto members is 
published occasionally in the S. P. T. NEWS- 
LETTER while technical data is distributed 
through the S. P. T. section of the bi-monthly 
Camera Craftsman magazine. 

The operating committees of the Society of 
Photo- Technologists will be appointed soon and 
a membership directory will be published for use 
by members this year. Every individual inter- 
ested in fostering the aims of the society is in- 
vited to apply for membership. A note to the 
Society of Photo- Technologists, Englewood, 
Colorado, will provide an application, by-laws 
and other pertinent data. 


ServiShops Cont. from page 15 
The shutter in the Retina Camera is held by a 
thin retaining ring located between the rear cell 
mount and the focusing tube. This ring has slots 
for removal, but tips ground to fit the multispan 
wrench are usually quite fragile. A special wrench 
is available from the ServiShops Supply that is 
made for this camera and one or two others that 
use the same type and size retaining ring. 
Unscrewing this ring will allow the shutter to 
be removed from the front of the camera. 


| have a Wollensak Optimo shutter and can't figure 
out how fo get into it. 


Pau! S. Smith 


Toremove the nameplate, speed cam, and cover- 
plate from the Wollensak Optimo shutter proceed 
as follows: Press with the thumbs on the name- 
plate and turn slightly to the left (counter-clock- 
wise). This will disengage the studs thatlock in 
the slotted holes in the cover plate. Remove the 
nameplate and then the speed cam. This will re- 
veal four screws in the coverplate that are threaded 
into the bottom of the case. Removing these four 
screws will allow the coverplate to be lifted off 
and the mechanism will be revealed. 


oe 


? —_—e 


WS 


Have we heard from 


you lately? 


Dear Mr. Love: 


I just finished the lesson #24, 
hard time with it, 


l really hada 
Without any actual practical 
equipment, I think it is impossible to learn this 
lesson. Because you sent me a Kodak Flash— 
Supermatic Shutter, I could understand the shut- 
ters but not clearly enough---like a dream on the 
cloud and I would forget it very soon but I shall 
remember the mechanism of the internal syn- 
chronization of Supermatic shutter for a long 
time because I did see it and tell how it worked 
by myself, by my own eye by my own special 
senses, 

I wished you would try to learn anatomy or 
surgery from text books only, without taking part 
in the dissection course or the operations. Our 
textbooks of anatomy and surgery are much, 
much better illustrated and labeled, evenincolor, 
in comparison with yours. But in spite of the 
fact you still could not understand or perform 
operations without learning from the actual ex- 
periment or operations. Do youunderstand what 
I mean? Would you mind publishing my letter 
or myopinioninthe column you call "Bellows" 
of your Camera Craftsman? All I wantis to im- 
prove this course. Perhaps you might argue. 

Dr. B. Limsuwan 
Wheeling, W. Va. 


Dear Dr. Limsuwan: 

Thank you, Dr. Limsuwan, for your very 
worthwhile comments. I can appreciate the way 
you feel, for I agree with you almost entirely. 

On the other hand, it would be indeed wonder- 
ful if you could work on every conceivable piece 
of equipment during yourtraining program, Un- 
fortunately, this is not economically possible. 
The units that are chosen for your practical as- 
signments are carefully considered so that they 
give you the most practical experience with the 


Gont, page 23 


-3K Box-brake Slots 


| 


i 5 
4 in 1 Tool 
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Boe, 


i rt 
SHEET METAL SHOP 
For Less Than 

$20 Per Unit! 


18° Bending and 
Forming Brake 


2 Forms up to 90° 


%K Easy Adjustments 
% Handles up to 16 
ga. stock 


Fantastic pee et cabal it errors om 
: Mic 


Indispensible at this low cost for rush and specia 
jobs!---Makes accurate burr-free notches. 

Mod. N=-Notching Unit** Mod. N2-Nibbling Unit 

Either die separately $8.00 


. Punches 2. Forms 
3. Shears 4, Rivets 
% Throat depth handles 

up to 1" width, 16 
ga. stock 


% Stationary die plate 
eliminates danger of 
damage to the punch 
and work. : - 

Round out your apatites sheet mere ‘ie 

with this versatile low-cost tool! 

FORM - smooth, sharp bends to 90°--- metal rods 

or bars! 


RIVET - any type of solid or hollow rivet! 


PUNCH - 1/3," 5/32," 3/16," 1/32," and 1/4' 
round burr - free holes up to 1" from edge. 


SHEAR - 16 ga. metals at any angle; takes rod & 
~ wire tool 


THESE SIMPLE, 


YET RUGGED TOOLS 
DO THE WORK OF EQUIPMENT 
COSTING MANY TIMES MORE! 


21 


RRR 


SERVISHOP PRODUCT GUARANTEE 


When you purchase a ServiShops product, you are sure you're getting the best 
of equipment. Every product advertised in the Camera Craftsman carries three 
warranties. 

First, you have a ten-day return for refund privilege. If, for amy reason, you're 
not satisfied, you can returnyour order within 10 days of purchase, for a full refund. 

Second, all materials and workmanship of NCRS manufactured products are guar- 
anteed by NCRS for one full year. NCRS will replace any parts orcomponents which 
might become defective in normal use, if returned to the factory, transportation 
charges prepaid, within one year of original purchase. 

Third, all products and parts handled by NCRS are guaranteed by the individual 
manufacturers of those products. 

National Camera Repair School further guarantees to check and service any Servi- 
Shops product no longer within the warranty period, at nominal charge. 


HEBUBECSOSSEUBBUDBEEBEUBEBBBEEBEBECHBEUBEUE EU BEOBEODBOLD 


NCRS ORDER BLANK Date 19 


You can order any product advertised inthe Camera Craftsman. All products carry 
the NCRS Return Privilege Guarantee -- Satisfaction or return in 10 days for com- 
plete refund! 


Acct. No. How shallwe ship? How will you pay? 
Parcel Post Cash 
Name RailwayExpress C.O.D. 


Shipments are F.O. B. Englewood (Denver), Colo. 


Other Other 


Street 
City State 
Quantity Name and Description Price 
» 
NOTE: Minimum order - $2.00 Signature 
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Bellows Cont. from page 21 


greatest economy. It serves another purpose 
which is equally important. Every day, there 
are new models of old designs and, indeed, rad- 
ical new designs appearing on the market. In 
your work in camera repair, you will be con- 
stantly faced with perplexing equipment which 
you have never seen before. So the attempt is 
to have you understand basic design so you can 
diagnose a piece of equipment even though you've 
never seen it before. 

As a doctor, you can understand the tremen- 
dous value of experience and practice. It would 
be foolish to compare the study of medicine with 
the study of camera repair and attempt to place 
the latter in a favorable light. Despite thorough 
training, long internshipand years of "practice" 
a doctor must still be able to cope with an un- 
usual or even new condition when it comes to 
light. The doctor's concern is with life itself 
but the worst thatcan happen when a camera re- 
pairman errs is damage to a piece of manmade, 
mechanical equipment, 

The only advantage in the learning of medi- 
cine over camera repair is - one needn't look 
forward to a new model being marketed next 
month! 


Mr. Samuel L. Love 
President 
National Camera Repair School 


Did you hear about the manufacturing plant 
executive who, while driving home from the of- 
fice, began to think of all the business he was 
losing to foreign competition? He became so 
furious he nearly wrecked his Mercedes-Benz! 


Design News 


BELLOWS & SHUTTER 
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A ServiShops PRODUCT 


National Camera Repair School 


Englewood, Colo., U.S.A. 


Box 174 
Englewood, Colorada 


training program. 


Name 


NATIONAL CAMERA REPAIR SCHOOL 


1am interested in the opportunities and advan- 
* tages of a coreer in Camera Craftsmanship. Please 
furnish me with complete information about your 


If you have a friend or relative 
who may be interested in the 
money making opportunities that 


Age exist today in the camera repair 


Street 


field, have him or her fill out 
this coupon and mail it to the 


City 


State 


National Camera Repair School, 
Box 174, Englewood, Colorado. 
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MULTISPAN WRENCH 


Here is the precision spanner wrench designed especially for optical and 


camera work. It will serve you economically, for the tool accepts replace- 9 


able and interchangeable tips. Quickly adjustable from 0” to 4" (even more 
with proper tips), you lock the setting firmly with a single motion. The 
MultiSpan's versatility is unmatched because of the many varieties of tips 
you can use. You can instantly snap a tip for almost any application into 
one of two positions. Geta complete set of tips which you can use in pairs 
or in combination with each other. 


Blanks with the tip unground are also available. These tips are already heat 
treated, and plated. You can grind the blade to the required shape for many 
of the hard-to-get-at retaining rings. Prices shown are per pair. 


Tips, straight, flat, ground..........1.60 [>#751-2u Tips, straight, flat, unground_._... 
Tips, straight, pencil point___...-_.1.60 + 751-3u_ Tips, straight, point, unground_. - 
1/8" offset, flat, ground__--_- -.._1.80 +->751-4u Tips, 1/8" offset, flat unground._. - 
1/4" offset, flat, ground say oe 751-5u Tips, 1/4" offset, flat unground-. 


fo 


on 


offset, flat, ground sl  751-6u 3/8" offset, flat unground - 


THE CAMERA 
CRAFTSMAN fun, 


NATIONAL CAMERA REPAIR SCHOOL 


Box 174 
Englewood, Colorado 


Form 3547 Requested 
Return Postage Guaranteed 


BULK RATE 
U.S. POSTAGE 


ENGLEWOOD, COLO. 
PERMIT NO. 368 


